Declassified in Part - Sanitized Copy Approved for Release 2013/07/24 : CIA-RDP81-01030R000100290003-6

P

_CENTRAL INTELLIGENCE

e

'INFORMATION REPORT

AGENCY

tional Defencc of the United States, within
ing of Title 18

ded

. ThisD

t containg Jng tion aft

e
Itat

{o or receipt by an unauthorized perso
by law. The reproduction of this fo

ission or

g the Na--
the mean-
Scotiona 703 and 704, of the UG, Code, ag
ofits contents
T 18 prohibited
tm 1s prohibited.

CONFIDENIIAL 50X1-HUM
COUNTRY ™ - & "Ea-st; Germany ) REPORT
SUBJECT Production of Frequency Modulation DATE DISTR, 13 May 1954
Equipment at Werk fuer Fernmeldewesen
HF, Berlin-Oberachoeneweide NO. OF PAGES 8
: - o . S0X1-HUM
DATE OF INFO. REQUIREMENT
PLACE ACQUIRED REFERENCES 50X1-HUM
THE SQURCE EVALUATIONS iIN fHIS REPO‘!T A.RE DEFIN!Y!VE; . .
THE APPRAISAL OF CONTENT IS TENTATIVE.
(FOR KEY SEE REVERSE) - 50X1-HUM
CONFIDENTIAL
STATE g [ARMY Bix [WAVY | goe Al | i Tro1 [ Jaec | lepmr Ev :? [ 08T Ryl f ‘
K (N;m Washington Distribution Indleated By “X”, Piold Blstribution By ) 50X1} HUM

Declassified in Part - Sanitized Copy Approved for Release 2013/07/24 . CIA-RDP81-01030R000100290003-6




- .DATE - . SUPPLEMENT TO
) ACQUIRED‘ ' REPORT NO.

. , - A ¢ L S50X1-HUM
Declassified in Part - Sanitized Copy Apprdved for Release 2013/07/24 : CIA-RDP81-01030R000100290003-6
" - — CONFIDEFNTIAL ' —
© A . : SEOLRAS SISO AT REPORT r
- e L
PRI, ) T . E
" COUNTRY : Germany (Sovzona). . : ‘ - ‘DATEDISTR.§ APR SY ]
_SUBJECT i Production of "Fréﬁuency M_od_ul;ltioh Bquipment NO, OF PAGES 7 -

at HF Werk, Berlin

I : '
PLACE Hiigroen NO. OF ENCLS.
ACQUIRED ¢ (LISTED BELOW)

S50X1-HUM

P

DATE OF INFORMATION , o ;

i
il

L THIS IS UNEVALUATED INFDRMATION  *

s : - . 50X1-HUM

SENERAL

‘l, One of the principal projescts in the transnitter development section
‘. at HF Werk, Berlin (fqrmerly Oberspreewsrk) was the design and ocon-
struotion of 10 250-watt frequenoy modulation transmitters to be

installed at the following looations in the -Soviet Zones

A

Leipzig (in service 1 May 1953), Brooken/Harz(installed in
January 1952), Berlin (installed in 1952), Inselberg (near
Eigenach), Schwerin, Demmin/Pomera.nia, Magdeburg, Salzwedel,
Balle and Berlin II. . ’

Transmitt f thege locations were in opera-
tion in July 1953, ‘ 50X1-HUM

CONFIDENTIAL

BRI P SRS OR KA OGN

Declassified in Part - Sanitized Copy Approved for Release 2013/07/24 ;. CIA-RDP81-01030R0001 0Q290003-§_




Declassified in Part - Sanitized Copy Approved for Release 2013/07/24 : CIA-RDP81-01030R000100290003-6
. . 50X1-HUM

- CONPIDERTIAL
":” i . - 2 -
. COnNPIDLETIAL
2. It was planned .that. succegsivelamplifier stages would be:added to
these transmitters to increase the output power eventually to” . v
7. 10°kilowatts.-This' wasiplannedsto be done;in.the following,stepsi,
princigal p..> % ‘¢ ef wileh 16 that, with correct éa’Eicn, ﬂ;rl.n-
11250 watts'to-AvEilowatt do not have any coffect on the mean
frogm-acy. 17 tals wetasd,the resoténse tubes will bo nodulated
,oa13 1t kilowattl 4o i3 kilowatts® o glven fraquency variation, and
:i e;ﬂ:i? e;tlt:f?”:t&_oziootkﬁ “ﬁiu point it ig pocsidle to avnid
he,13 kilowatts .t0+10 kilowatts. in ncceese 13 view
Pimh descafn rado on the trancmitter vwith :zpoct LY noic;?: +50X1-HUM
3, \ lall.:10 transmitters had ,been
delivered ‘to ‘the aboveulooations.- .The.major diffioulty -in putting,,
them'in-opérationiconcerned the antennas.q 50X1-HUM

|
they {were produced.al H¥ WeIK,. ,¢ _
LHIWF,’TWWWTVLQ manpowerito;install (themy 80 5, S0X1-HUM

this tdék -was ‘turned over to the Postal Department. ,
) : 50X1-HUM

4o @tho 1-kilowattitranemitter had ;alTeady been, installed -

- at Fthe Leipsigtstationity 1mid<1953] this etation 50X1-HUM
. ghould¢alsothaveither3-kiléwatt cetage Jin operationsometine ing

195401 the 10<kilowatt  tran smitters SOX1-HUM

a l"'ﬂg!‘! : at tho input to the amplifior
by the pre-omphasin olrouit m’_tLLmLE_QLleth vas found that

5, Onectoflthecmajor difficultles -encountered in  50X1-HUM
thetmanufacturetofathea250=wattrtransmitiers wae in,the ggna_tgggtion
5fetubes .whiohtweFenfreetfrom microphonioa:gyOthergdifficuliies vere
encountersdiin,thesdevelopmentsofrthesnecessary test and measuring,,
y@ulpaeﬁtdtothéa1natallndnqtncsgh;t:@nhmitt;pg qgtggggggugﬂ‘of;tﬁo

requirsdoaccuracyiofcthisyequipment.atIt was,; found neceosary 10 4py. Y

- e

designzandsoonsttucttameasuringrreceiver,for.this. purpose /[oee
velow/.0n Foriexample; the dintogtion,faotor,ip,thg,,zso-,wﬁl_;é."z‘,;eh_
transmitteriwaalfequizeditolbaetl.Saperromt or;1988.1¢ It was, neces-,
mary;9theTrefore;ttordesignithe 1measuring,receiver,with a.distortion
. factorllessithanithis)amountiatThe major difficulty in thig ‘task was
o to reduce the distortion factor in the disoriminstor oirouit.

Proguency Control and Adjunstrent !
27" 250-WATT FM TRARSMITTER 50X1-HUM
Fe au 9run: 10 wune tae troncnittor and maintain freaneney ntnbmtttv by

. .CentrollBtate Tnoluding ‘Audiol Frequency-Amplifier and Modulation

‘uiy ARGIVGEOET COnvalne o highwpitability circuit rhich ¢, ponset i .
. 6 & sohematicidisgram ofnthis, tTensmitter. A[s'_o_c_,‘p,g_ods,_.z. ¥
rEe-msster oEoillator is Hartley, oonnected ‘and oscillates at.oney .,

- (gighth'rof ‘the loutput-frequanay., fror;v_purpouhqf,;rf;‘o“qm_ngy,‘,_sin{,. .
(bility & doflfon 'afceramic form is used and the ,.ggz;:p_ou:;ajb_gr_o_‘to‘f_. the
foirouit {4a /coritrolled norIn orderito iprovide ;the most simple tuning

Jpossible(the lbuffer 1and linitver.atage fallovingthe joscillator. is

. lgangwtmned (witiryit s ‘The chuffer.intage opezates (essentially as .4,

. 11imitwr) ireducing sby fa (faotor o2 five sthe trages’ of ;amplitude, ..
thodulation iwhiok rare tunavoidable rinfrequency modulation,, (The ppgn,y

~¢anodelolroult cincacdbroad<band coirouit in order notyto allow anyy
fadditions) amplitude modulation torarise,:and putsout (sbout (10

volts, which are fed to the multiplier and power stages by & low
Ditirresistanicdcoableinien .

T

10, The froquency produccd by the panter cscillator is rmultiplied by o
faotor of eight in fourCeOcN:P.I D:E NcTiltd:lstages operate in puch-
‘y;'::n.‘l 'E:g pov:r ut:ge, :hioh f90d0 into o tank rir:uit, alao operates

a doubler otogo in order to nvold pelf-exsitatien, -
individually tunadle, atien. Leeh nt.nso 1e
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To Prequenny.nbdulation,is}achievngbxma-pushspglL‘arrapgepepts,q¢howuwu
principal advantage of which is that, with correct ‘delign, varia--
tione in the power woltage do not:.have any &ffect on the mean
frequency. By this method,the Peadtance tubes will be modulated
only-by onme half the amcunt 6f & given frequenoy variation, and
by eorrect selection of a working point-it 1is pogeible to avoid
unsymmetrical distortions, which is'necessary ifi wiew of the
Bigh demands made on the transmitter With respect tb a small
- distortion faector, The only difficuliy-involved is 4hdt a trans-
former with the '‘secondary winding operating in push-pill is required
to supply the modulation voltage, which necessitates a certain degree
+ of precision because of the required symmetry and the wide frequency
range.About 10 voltsggrare required for a frequency deviation of
about plus or minus 10 kilocycles because the reactance tubes are
grid modulated. . . : eh o

8, - An audio frequendy pré-amplification stage wae found neceasary
because the trangmitter was tb be complatoly moduiated by the
volthge level existing on' the modulation iaput lead., ‘Since the -
incoming voltage will always be of the drder‘pf-gagnitude of omne

- ¥olt op and the voliage is reduced. at the input.to-the smplifier
‘.by.tﬁe pre-emphasis cirouit in the ratio of 1230, 'i%.was found that
an amplification of about. 300 is ‘required. The amplifier stages
' Were designed in such a way, particilarly by the uge of nagative
feodbaock: in the final stage; that the distortion-factor remains
éallér than 0.2 per ceiit. ''‘The frequency curve over thé 'shtibe band
mﬁﬁi“not deviate ‘more than one decibel between ‘30 oycleband 15
kilooyoles. Freguency-dependant negative feedback is proper in this
case because of the resapansesnafitBpetzansPormessthe trans oumir,
Reduotion of necige and hum voltages necessitates the complete soreen-
. ing of the amplifier, good filtering of the powsr voltage; as well as
. the use of direot ocurrsnt for heating the filaments of the first

amplifier tube and the oscillator,
. [ ' .

Frequency Control and Adjustment
"9, In order to tune the transmiggorAand maintain frequenoy stability by
. . & factor of better than 3x10™°, a frequency indicator is required,
This indicator ocontains a higﬁLstability‘oircuit'which oompengates .
for frequenoy fluotuations whioh ooour in operation. A disoriminator
oirouit operating at about one third of the ocsgillator frequency was
" designed :for thig purpese. This oirouit is tezperatwe. controlled
and has & thermostat built in. 1In operation thigsaieoriminator
oircuit indioates freguenocy fluctuations of 2x10 7-on a scale &and
also reduces these deviations to one twentieth, The lower inter=
mediate frequency.of the disoriminator is produced by mixing with
the output of a quartz orystal. The orystals are mounted so that
they are easily accessible and are shangeable, so- that with the proper
oryatal the frequency control equipment can be quiockly adjusted to
any degired frequency within the tuning range of the transmitter.

tos

IR
'

!gltiglior and Powsr Staqu

10. The frequensy produced by the master oscillator is multiplied by & ,
.. faotor of eight in four stages. The last two otages operate in push~
'pull. The power stage, which feeds into & tank ¢lrouit, also operates
. ap & doudbler stage in order to avoid self-exoitation. Eaoh atage is
individpally tunable, :
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11,

CONFIDEHTIAL ‘

The band widths of the individual 'cirouits were given special
attention and were choden of such widths that no additional
distortion fdactor would arise from the frequency modulated vave,
The last three stages- dperate with clasa "C" bdias.

MEASURING RECEIVER FOR FK TRANSKITTER

12,

13.

14,

Range of Agglicatiog

The measuring redeiior is equipped for direct conﬁecti&n on the
FM transmitter and is designed’ to -determine the properties of

- the transmitter with respect to the audio frequency characteristies,

the distortion factor, and the noise and hum voltages after FM and
Al demodulation. . .

[iiiiiiibkotou::]a‘blook diagram of this réceiver [T}o page 7 _7o
Thie receiver consists essentially of a linear measuring rectifier
(frequency demodulator) and an asudio freguency amplifier whioch
‘makes it posgible to measure directly with an indicating instrument
thé asudio frequenoy voltage behind the demodulator. andl, thus
indicate the frequenoy deviation and audio frequency characteristic
of the transmitter. Moreover, it provides an amplifier stage whioh
mekes it possibdle  to measure noise and hum voltages &s Well as dis~
tortion voltagoa by means of & ususl commersial millivoltmeter,

By the use of a distortion factor measuring bridge the receiver

. provides matohing at the input to the bridge.’ Furthernore, the
receiver contalns an AM demodilator. An ogosllator with & mixer
stage permits tuning to the freguenoy. of the trandmitter. : Two
intermediate frequency steges aiaplify the intermediate frequenocy

" thus obtained and 1imit the frequency modulated wave oo that
residual amplitude medulation of the transmitter does not' influence
the measuring results with reepeot to dietortion- faotor. In order
.40 guarantes the. amall self-distortion factor of the disoriminator
required for these meaaur.monte (about 0.1 per ceni), it is neces=
sary to cheok tle demodulation characteriptic curve from time to
time, The builtwin indicating instrument may alao bs uaed for

thil purposc by t aimple roconncotiono

It was found advilablo to maintuin the uolf-producod noilo and hum,

. voltages in the measuring receiver se smsll as possidle 8o that

the obaracteristios of the osolllator frequencies of the FM -
. ‘transaitters may also be determined correotly dcapita the rolttivoly

|

\

%““““4 L. The only speoific equipment '

50X1-HUM

lﬂlll f.rcqucncy deviation, 7 ‘ 50X1-HUM

produced here was television equipment: & directional 50X1-HUM

apparatus to transmit telgvision programs from studios in Derlin
' : C . = i
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16,

17.

18.

19,

.20,

B .

22,

s

50X1-HUM

CONFIDENTIAL. _
Adlershof to the Neues Stadthaus in East Berlin and the Leipzig
television transmitter.

50X1-HUM

' : . ' X1-HUM
48 & member of the-SAG F Werk produced dqﬁipme#t'for the =0
USSR, rAAAAAAAAAAAAAAAfKahﬁlAAﬁJonly measuring and test equipment
-Was involved. It ie pdssible that other types of esquipment were
s vell 50X1-HUM
“Equipment manufactured for the USSR indluded -

vacuum tubes voltmeters, s high power recording oscillograph- of

50,000 kilometers per decond recording speed; five high frequency
spectrometers effeotive up to about 10 centimeters wavelength,

.& . phase difference indicator; and electron microsbopesi(pbséibly, 50X1-HUM

two or three per year since development eted dn_1946),
and five test televiasion transmitters.

All of the equipment listed in the
produced at HF Werk for the USSR is

preceding paragraph as

laboratory equipment and will
be used for laboratory resesrch rather than any special service 50X1-HUM
or commercial. applidation,’ ' -

"

] \ T v I ;ié;fu vf
transmitior Levelopment secticn.” Thio seotion wap located on the 50X1-HUM
fifth floor of the buildin about 50 persons Ry
¥ enployed here, ‘“

¥waa permitted %o enter any sedtion other ® O0ne in which he

Mas employed. -

: : 50X1-HUM
\gs Yerk produces only a very amall percentage of

Yhe squipment developad hers. This is because the oapasity of
HF Werk for large scale produotion is quite amall, much smaller,

Zor axample, than that of Saochgenwerk Radebergg“partiggisglx_i?
the fiald of larga. types of equiprent. |

50X1-HUM

Bince 1551 only very amall and isolated expanslons have ooourred

at HEP Werk, These: expangions may have inoreased' the floor area
ocoupied by the plant by one tenth, but no more,"'In 1952 EF Werk

'took over part o the Knogr Bremse Plant near the Oatkreus Railroad

- Btation in Bast Beriin, the apsge thus made available SOX1-HUM

CHEE T - G g

-%o HP Werk was to be used Zor tha production of squipment dq?o;opod
by the experimentsl plant and also for ¥enting of ihe finiplied
* egudpmert .

L : T 50X1-HUM
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